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I Heavy Quark Production in pp

NLO: Gluon splitting
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LO Heavy Quark Production

NLO: Flavour excitation
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NEW: MC@NLO
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Shower corrections are
. f to the MC model; total rates are accurate to NLO; NLO results for distributions
If th e S h a e Of th e S eC_ are recovered upon expansion in as; hard emissions are treated as in NLO compu-

tations while soft /collinear emissions are handled by the MC simulation. with the

same logarithmic acenracy as the MO matching between the hard and =ofl regions

ApsTRACT: We apply the MCGNLO approach to the process of heavy flavour
hadroproduction. MCEGNLD is a met hod for matching next-to-leading order (NL0)
QCD calenlations and parton shower Monte Carlo (MC) simulations, with the fol-

lowing features: fully exclusive events are generated, with hadronisation according
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alr

iz smoot h, and no intermediate integration steps are necessary. The method was ap-
t ru m plied previously to the had reproduction of gauge boson pairs, which at NLO involves
only initial-state QCD radiation and a unique colour structure. In heavy flavour pro-
duction, it is necessary to include contributions [rom final-state QO radiation and
different colour Hows. We present illustrative results on top and bottom production

at the Tevatron and LHC.

Keyworps: QCD, Monte Carlo, NLO Computations, Resummation, Collider
Physies, Heavy Quarks.
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I MC@NLO comparison with data

CDF measured the crossection of pp — Hy X, Hy, — J/¢Y X
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I MC@NLO comparison with data

® We deconvoluted the
J /1 spectrum and
obtained the H,
production spectrum.

® MC@NLO with
CTEQ6M PDF
matches data best at
low and mid pp

® Normalization is 20%
lower than data (~ 1

o)

do/dp,(H,) nb/(GeV/c)
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CDF Run Il Preliminary
LA B I L L B
@ Run Il Inclusive b—J/Ay X, o(ly|<1.0)=29 + 6 ub

A Run la Exclusive B+ corrected for fo=0.4 3

—— MCatNLO CTEQBM, mb=4.75, p=10, 6=24.5 b

----- MCatNLO MRST2001, mb=4.75, u=p0, 6=21.9 pb

--------- MCatNLO CTEQBM, mb=4.75, u=u0, X 29.4/24.5

ly|<1.0




Fit normalization

MINUIT % Fit to Plot 1000&1
CDF Run Il Preliminary
File: *bhadron_spectrum_conv_1gev_data. 12-NOV-2003 19:36
Plot Area Total/Fit 29503. / 29503. Fit Status 3
Func Area Total/Fit 30296. / 30296. E.D.M. 1.791E-17
x?= 34.2for 60- 1d.of., C.L.=99.6%
Errors Parabolic Minos
Function 1: Histogram 52 1 No errors
NORM 1.2363 + 5.1180E-02 - 0.000 + 0.000
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r— MCatNLO CTEQ6M, mb=4.75, normalization fit

® Allow normalization
to float and pick

best fit to Run | 3 :

® Hmmm... Seems 52 :
OK. Even with Run g : '
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Measured Fragmentation Function

m Recent results from ALEPH (May 2001), SLD et
: ; - efinition:
(May 2002), OPAL (October 2002, not E | d
published) and DELPHI (not published). X= Ehe:;” D(x) = Ciot —dgc)-

m Average < 1995 (still used): 0.702+0.008

m Mean values: 5 L
 ALEPH:0.716 +0.006 £0.006 |Z3s [ o aLepH, (6%Iep.), 2001
¢ DELPHI:0.7153+0.0007+£0.0051 |= ¢
_ ) S—— ) . } 3 © SLD, {inclusive) ]
® OPAL: 0.7193+£0.0016+0.0034
& SLD 0709 iUOOjj iOOOS 2.5 :— & DELMHI, {incluaive), preliminary b %‘
+0.002(model) , _ 6 TR includiic] e %
I 1.5 [ | New average __@
Systematics dominate | i D(l;ffgmi'{‘}agg ”@h
" j + 0. 4
. 0.5 | =
Bin contents are correlated _ E
R i UWE TRV R
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I HERWIG B-fragmentation

o BUT:
does

HERWIG
not fit b-

fragmentation well

1/N dN/dxg

Weakly decaying b hadrons

R
Data: SLD

| HERWIG:
i default y 2

— —PSPLT(2)=0.5
_____ PSPLT(2)=0.2, CLSMR(2)=1.0
— - —B1LIM=1.0
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Extract non-perturbative

m Extraction point by point.

s 3 perturbative Approches: 8 Extracted non-
@ Monte Carlo (JETSET 7.3). 1~ penurbatlve
@ NLL QCD, Cacciari and Catani. 641 distributions
® NLL+DGE QCD, Cacciari and |
Gardi, hep-ph/0301047. H5 — JETSET 7.3
= non-perturbative = F (perturbative) =4 —NLLQCD
= Low x region indicates gluon c':7'23 :
radiation is well accounted in the —NLL+DGE QCD (preliminary)
perturbative components. 2
®  Higher order QCD — the non 1
perturbative part starts at larger x. 0-
®  The non-perturbative functions for
JETSET and NLL QCD have similar 19 02 04 06 X 0.8 1 1.2
shapes, translated.

El Ben-Haim b-fragmentation HEP2003. Aachen §



I Conclusions

® MC@NLO produces a shape that is in reasonable
agreement with data

® BUT HERWIG doesnt do the best job of modeling
b-fragmentation

® Use MC@NLO b-hadron x-section shapes for current MC

#® Tune Pythia with the correct non-perturbative fragmentation
distributions and recompare to data (Eli).
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